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ABS  TRACI 


Mil! e r .al  s h .'i n cl i i 1 1 j ' cqumn  eni  ;u.  cnun  eratrd  below  '*',is 
installed  in  in--  USS  SALEM  (CA-  Mb)  and  w;i>  evaluated  during 
tin  .indcrw,i\  ieplenishme:".  « nnT  ion  , general  Mores,  doll, 
mjj  and  smal  stores,  ,uui  s’1.1  ' stores  Mo  k,  conducted  with  tne 
units  ol  the  S.xth  Flee*  in  etlite  I'rancuri  Sea  during  Log-Rep  i , 

May  10  55: 

1.  Verlicu.  tray  iitl  conveyor,  plHtiU/n  t \ pc , 1 dir* 

2.  Gravit:  i or  v eyors,  skat'  wheel  type-,  aluminum, 

12  inches  wide,  in  length.-  of  10  leet,  50  each. 

3.  Gravity  conveyors,  skate  wheel  type,  aluminum, 

12  inches  wide,  in  lengths  of  5 feet,  11  each. 

4.  Aluminum  chutes,  telescopic,  with  retarder  tape, 

1 each. 

3.  Vertical  canvas  chutes,  baffle  retardent,  3 each. 

This  eq  upment  demonstrated  in  an  outstanding  manner  its 
ability  to  increase  t he-  over-all  efficiency  of  this  receiving  combat- 
ant ship  to  accept,  segregate  and  strike  below  decks  cargo  from 
the  delivering  ship,  while  reducing  a number  of  personnel  involved 
from  approximately  950  to  450  and  achieving  the  standards  for  the 
underway  replenishment  operation  as  set  forth  by  the  Commander, 
Sixth  Fleet. 

Increases  in  the  amounts  of  equipment  furnished  were  war- 
ranted in  order  to  obtain  even  better  results,  and  this  additional 
equipment  in  the  form  of  gravity  conveyors,  telescopic  metal 
chutes  and  vertical  canvas  baffle  retardent  chutes  were  sent  to 
the  USS  SALEM  (CA-139)  in  time  for  the  Log-Rep  13  of  June  1955. 

Additional  data  pertaining  to  this  equipment  is  available 
as  Naval  Supply  Research  and  Development  Engineering  Report 
No.  2.  1053  (Report  No,  1)  entitled  "SpecificationSj  Placement  and 
Use  of  Materials  Handling  Equipment  Aboard  USS  SALEM  (CA-139) 
and  Destroyers  of  Destroyer  Division  142  Previous  to  Evaluation 
During  Med.Log.Rep  No.  11,  May  1955", 


iii 


SUMMARY 


PROBLEM 


I' he  cardinal  ri  lhtary  essential  to  be  achieved  by  the  re- 
ceiving ship  during  the  underway  replenishment  operation  is  ex- 
pressed bv  the  Commander,  Sixth  Fleet,  in  paragraph  4 of  his 
letter,  Se r Obi,  Dated  11  February  1055  and  is  herewith  quoted 
ve  mat  im, 


"In  the  case  ot  receiving  ships,  the  requirement  is  that 
the  ship  be  organized  to  replenish  at  sea  rapidly,  accepting  cargo 
at  the  rate  trnnsterred  by  the  delivering  ship;  and  also,  that  the 
cargo  be  sorted,  segregated  ana  struck  below  at  about  the  same 
rate  as  the  cargo  is  received,  while  simultaneously  maintaining 
a state  ot  < on  nai  readiness  approximating  mat  of  ‘general  quar- 
to r s 1 . 


• >r  n>  tue  ir -taiiation  o!  materials  bundling  equipn.ent 
.in  SAuEM  (C.w-  i ')),  i he  underv  a\  lenishment  opera- 

uup  ri.iue  the  me  ot  i.xti  nsiv  e manpowe  r , m oerative.  Therefore, 
it  va.  required  that  it  the  operation  was  to  be  accomplished  with 
<mv  reasonable  degree  ot  rapidity,  son  e 500  to  9 50  men  be  as- 
signed during  the  phase  of  the  operation. 

Without  materials  handling  equipment  it  was  obviously  nec- 
essary that  each  iterr.  be  handled  individually  and  manually.  The 
very  nature  of  such  an  operation,  utilizing  as  it  did  over  900  men, 
precluded  even  an  approach  to  the  standards  required  by  the  Com- 
mander, Sixth  Fleet,  and  so  long  as  such  a system  remained  in 
effect,  the  standards  could  only  remain  as  a basis  for  academic 
discussion. 


FINDINGS 

The  results  of  testing  the  equipment  in  the  USS  SALEM  (CA 
139)  during  replenishment  operations  in  the  Mediterranean  during 
Log-Rep  11,  May  1955,  testified  that  the  intelligent  utilization  of 
the  equipment  reduced  by  four  hundred  the  personnel  involved,  per 


i it:-  » i a ■nt’.M  ii).  dc  cm  ’ > In  mamt.iir.--d,  c.iti'icd  cargo 

to  :*  1 ru<  k 'n'iuw  a.s  it  'A'  : •ciuvi  i,  at.ci  p«  r:i  ittrd  tin-  ship  to 

n,,i.  t...:.  ..  . t.r. t-  - > ; rumba'  c i llness  approxui  a'ing  "General 

Qu.i  - !<■  rs 

A striking  example  <>(  the  success  ol  the  equipment  v.as  the 
:n- rforriii1  ui.  e >t  the  : t n a!  •.  m lilt  conveyor.  Heretofore  some 
thirty  tons  ul  pot-itoes  had  to  b-  misted  by  line  to  ttie  02  level  1 rorn 
the  main  deck,  an  operation  v.hu  n required  son  e live  to  six  hours 
and  alternate  . hilts  at  men,  R\  'he  ise  of  .he  conveyor,  the  same 
tonnage  O;  ..'oiatoe  ould  be  lm  , d n one  to  me  and  a half  hours, 
wit:;  o'ss  ran,  ■ . v-*r  >nd  latigue.  The  con*,,  ye.  deposited  crates 
on  the  02  level  Iron  the  main  fleck  at  the  rate  o!  sixteen  per  min- 
ute, 

A total  of  110  tons  of  provisions  wer-  rr  , rived  hv  the  USS 
S/1  LEM  (CA-  1 L‘)  ;n  three  hours  and  four  ;i  mutes,  and  ail  tonnage 
was  str  ic K beuw  at  ti.e  mo-  ci  receipt.  Thus,  the  results  of  the 
equipment  tests  ■ m.utd  be  considered  uiuualnied  success, 


KIA  t-MMF  b'L.x'l  J '.-NS 


it  is  , ec  oinim-nueu  t;  ,.t  ,>uch  item.  ' nalertais  nandluig 
ouipir  :u  s a be  m t <•  p it  the  •...  rlu  alar  demands  ot 
Lcci.-iag  snips  be  made  . Dart  of  the  A ..  war  re  List  ot  such  ships 
ana  t><:  , lrni.slud  on  Jcmai.d  basis. 

It  .s  turthe-  f co.  imendcd  that  ..  'mderwav  Replenishment 
Pal.  be  pr<. pared  oy  e.u  h receiving  ship  -J  ihat  it  be  accepted  as 
an  uIU’ld.I  pa  -t  o,  the  internal  organizati.-n  ot  the  ship. 

It  ‘-hould  nc  recognized  that  such  a 3ill  is  of  paramount 
milltarv  importance,  detailing  as  it  would  the  requirements  of 
ail  concerned  in  the  operation,  and  the  procedures  to  be  followed, 
if  ‘he  replenishment  evolution  is  to  be  accomplished  with  optimum 
efficiency  and  a minimum  of  personnel  and  effort. 
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EVALUATION  OF  MATERIALS  HANDLING  EQUIPMENT 
FOR  UNDERWAY  REPLENISHMENT  OPERATIONS 
ON  USS  SALEM  (CA-139) 


INTRODUCTION 

Underway  replenishment,  as  we  know  it  today,  had  its  in- 
ception during  World  War  11,  but  its  influence  on  the  mobile  logis- 
tics support  concept  was  probably  not  fully  realized  until  the  out- 
break of  the  Korean  War  in  June  1990.  During  the  early  can  paigns 
of  that  war  the  urgent  need  for  specific  materials  handling  equip- 
ment to  implement  the  effective  replenishment  at  sea  methods  was 
voiced  by  CAPT  (then  CDR)  T.  A.  Long,  SC  USN,  at  that  time 
Logistics  Officer  for  Con  mander  Service  Squadron  THREE. 

Replenishment  at  sea  procedures,  and  equipment  pertain- 
ing thereto,  have  been  tested  more  recently  with  units  of  the  Sixth 
Fleet  under  the  direction  of  CAPT  E.  D.  Stanley,  Jr.,  SC  USN, 
Logistics  Officer  for  the  Con  mander,  Sixth  Fleet.  Under  his 
direction  underway  replenishment  has  reached  a high  degree  of 
efficiency  and,  while  much  has  been  done  to  in  prove  methods, 
procedures,  and  procure  necessary  equipment,  much  still  remains 
to  be  done. 

The  ability  of  a ship  to  replenish  underway  is  an  essential 
military  characteristic,  and  the  ability  of  a fleet  to  maintain  itself 
and  operate  in  any  given  area  is  largely  dependent  upon  the  profi- 
ciency it  can  assume  during  the  underway  replenishment  evolution. 

Heretofore,  the  investigations  conducted  in  the  field  of 
underway  replenishment  techniques,  and  the  improvements  accom- 
plished, have  been  to  a large  degree  confined  to  delivering  ships. 
The  successful  development  of  the  vertical  pocket  lift  conveyor  by 
the  U.  S.  Naval  Supply  Research  and  Development  Facility  for  use 
on  the  delivering  ships  eliminated  to  a great  extent  the  difficulties 
peculiar  to  these  ships,  and  by  increasing  the  rapidity  of  transfer 
and  increasing  the  rate  of  tonnage  transferred  to  the  receiving 
ships  created  a demand  for  improvements  in  replenishment  tech- 
niques on  the  receiving  ships  inasmuch  as  the  ability  of  the  deliver- 
ing ship  to  transfer  tonnage  exceeded,  as  a general  rule,  the  ability 
of  the  receiving  ship  to  accept  the  cargo,  segregate,  and  strike 
below  decks,  even  though  it  was  the  rule  rather  than  the  exception 
for  receiving  ships  to  operate  on  an  all  hands  evolution  basis. 
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In  order,  therefore,  to  overcome  the  difficulties  .incut  re- 
plenishment and  inherent  in  the  receiving  ships,  the  Cumn  andcr, 
Sixth  Fleet  in  his  letter  dated  11  February  1 CJ 5 S , Serial  061,  set 
forth  certain  standards  to  be  met  during  the  underway  rcdernsh- 
ment  evolution,  and  these  standards  postulated  the  intelligent  use 
of  materials  handling  cquipi:  cut, 

The  standards  of  the  Commander,  Sixth  Fleet  are  the  re- 
sult of  extensive  studies  conducted  during  underway  rcpiemshn  cut 
operations  and  permit  the  combatant  ships  involved  to  assume  an 
offensive  and  defensive  posture,  to  n nintain  an  adequate  degree  of 
logistic  readiness  consistent  with  economy  of  time  and  support 
shipping,  and  to  be  employed  as  may  be  expected  m the  event  of  a 
gene  ral  war. 

These  standards  are  enumerated  below  and  their  success- 
ful achievcn  ent  permits  the  receiving  ship  to  replenish  underway 
while  simultaneously  maintaining  a state  of  combat  readiness 
approximating  that  of  "general  quarters". 

1.  Replenishment  evolutions  will  be  conducted  with  a 
minimum  interference  with  combat  readiness. 

2.  The  removal  of  cargo  from  transfer  stations  and 
the  stowage  of  supplies  will  be  conducted  at  the  highest  hourly  ton- 
nage rates  consistent  with  safety. 

3,  The  operation  is  to  be  conducted  in  a minimum  time. 

4,  The  operation  is  to  be  conducted  with  a minimum  of 
personnel,  consistent  with  other  considerations. 

The  complete  evaluation  of  the  equipment  used  in  the  USS 
SALEM  (CA-139)  during  the  replenishment  at  sea  operations  is 
covered  in  this  report«  The  equipment  was  used  originally  during 
underway  replenishment  operations  conducted  by  the  Sixth  Fleet 
in  May  1955.  The  operations  were  witnessed  by  CDR  R.  E.  S,  E, 
Fullam,  SC,  USN,  Supply  Engineering  Officer  of  this  Facility,  and 
the  results  of  his  observations  form  the  basis  of  conclusions  and 
recommendations  in  this  report. 

Four  types  of  equipment  were  evaluated:  (1)  a vertical 
tray  lift  conveyor,  (2)  gravity  roller  conveyors,  (3)  metal  chutes 
with  retardent  tape,  and  (4)  canvas  baffle  chutes  for  vertical  move- 
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VERTICAL  TRAY  LIFT  CONVEYOR 


General  De  sc  r ipt  n»n 


The  main  ope rat idimI  fe.iture  ol  the  Vertical  I'r.iy  Lift 
Conveyor,  platform  type,  is  that  the  lifting  plattorn  s,  when  m 
the  lilting  position,  are  in  a horizontal  plane  and  as  they  pass  over 
the  topmost  point  ot  the  conveyor  they  assume  a vertical  position 
for  their  downward  n ovement.  (See  Figs.  1 and  Z), 

ITiis  peculiar  tealure  permits  a compact  design  and  per- 
mits installation  on  ships  within  exceptionally  Hit  ited  space.  Its 
installation  m the  L'SS  SALEM  (CA-139)  on  a temporary  basis 
demonstrated  this  fact.  (See  Figs,  3,  -1,  and  5). 

Used  primarily  to  hoist  crates  of  potatoes  from  the  main 
deck  to  the  OZ  level,  it  is  designed  to  lift  boxes  19  inches  square 
by  36  inches  in  height  maxin  tin  size  carrying  loads  of  one  hun- 
dred pounds. 

1.  The  trays  are  on  a 43  inch  center  to  center  dis- 
tance along  the  chain. 

Z.  The  trays  are  manually  loaded,  waist  high,  with 
automatic  pickup  and  the  machine  was  geared  to  hoist  sixteen 
trays  per  minute,  or  at  a maximum  rate  of  48  tons  per  hour. 

3.  The  discharge,  at  the  topmost  point  of  the  machine, 
was  by  manual  removal. 

4.  During  its  operation,  the  equipment  was  used  to 
capacity  only  at  short  intervals  because  of  occasional  interrup- 
tions in  the  flow  of  crates. 

5.  The  operation  of  the  machine  can  be  reversed  and 
crates  or  bags  lowered  at  the  same  rate.  (See  Fig.  6), 


Control 


Control  of  the  machine  is  maintained  at  both  upper  and 
lower  levels.  An  enclosed  box  on  the  lower  level  contains  a re- 
versing magnetic  starter  with  differently  coloured  push  buttons 
marked  UP/DOWN/STOP,  and  on  the  upper  level,  STOP.  Thus, 
control  is  exercised  at  both  levels.  (See  Fig.  7). 
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Hu-  hit  m the  USS  SALEM  (CA-li'J)  was  .it  .1  height  of 
17'  -1",  but  the  i.  .u  hmc  i an  be  built  to  fit  particular  height?,  on 
.in,  "a  de  s l red"  , basis. 


Const  rue  l ion 


1'hc  ii  .u  hmc  is  a portable  type  conveyor.  The  frail  e con- 
sists of  a i i j • 1 e iron,  nun  tier  1-1  gage  sheet  guard  over  the  drive 
chain,  and  nun  ber  16  gage  sheet  guard  around  the  conveyor,  (See 

Fig.  ). 


As  the  lifting  trays  approach  the  top  of  the  conveyor  the 
attached  roller  cams  by  moven  ent  in  their  restraining  channels 
force  the  trays  to  assun  e a vertical  position  for  their  downward 
travel.  As  the  vertical  trays  reach  the  botton  of  their  travel  the 
roller  cams  move  the  trays  from  a vertical  to  a horizontal  position 
for  loading  on  the  upward  travel. 

The  special  feature  of  the  tray  control,  which  allows  them  to 
assume  a vertical  position  on  their  downward  travel,  is  a great 
space  saver. 

The  packages  are  loaded  manually  to  the  trays  22"  from  the 
deck.  The  discharge  is  17'  4"  high  through  the  top  of  the  unit.  The 
discharge  is  also  manual. 

The  Vertical  Tray  Conveyor  is  designed  to  rotate  at  a speed 
of  1 6 trays  per  minute.  Carrying  100  lbs.  one  unit  will  deliver  48 
short  tons  per  hour. 

The  Vertical  Tray  Lift  Conveyor  is  a development  of  the 
Kornylak  Engineering  Company,  517  Comm  unipaw  Avenue,  Jersey 
City,  New  Jersey.  Its  basic  characteristics  are  as  follows: 

1.  Serial  Number;  VTC  1 

2.  Manufacturers  Serial  Number:  1337 

3.  Drive:  Electric.  1/2  H,P,  Totally  enclosed, 

220/440  Volt  - 3 Phase  - 60  Cycles  - Gearhead  Motor  with  chain 

to  conveyor  drive  shaft.  Reversing  magnetic  starter  with  UP/DOWN/ 
STOP  station  at  lower  level  and  STOP  station  at  upper  level. 
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4. 


Capac  it  y : 


a.  Maximuii  packages  size  19"  x 36"  high  by 

100  lbs. 

b.  Trays  on  43"  tenter  to  tenter  distance  along 

the  chain. 

9.  Speed:  16  trays  per  minute.  However,  sprocket 
spares  are  supplied  and  can  be  installed  to  obtain  either  of  the 
following  speeds;  10-1/2  trays  per  n mute  and  30  trays  per  min- 
ute . 

6.  Lifting  Rate: 

a.  Lifting  100  lb.  crates  at  the  rate  of  16  trays 
per  minute;  48  tons  per  hour. 

b.  Lifting  100  lb.  crates  at  the  rate  of  20  crates 
per  minute;  60  tons  per  hour. 

c.  Lifting  100  lb.  crates  at  the  rate  of  10-1/2 
trays  per  minute;  36-1/2  tons  per  hour, 

7.  Loading  Height;  Manual  load  to  tray  22"  high  with 
automatic  pickup  by  tray. 

8.  Discharge:  17'  4"  high  through  topmost  point,  with 
manual  removal  of  crates. 

9.  Dimensions:  Body  34"  wide  by  30"  front  to  back. 
Height  - 17l  4". 

10.  Guards:  Number  14  gage  guard  over  drive  chain. 
Sixteen  gage  housing  around  conveyor,  angle  iron  guard  at  top  to 
prevent  crates  from  falling  off  carriers. 

11,  Weight:  2,000  lbs. 
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Fig.  1.  - General  over -all 
view  of  the  vertical  tray 
lift  conveyor  currently  in- 
stalled in  the  USS  SALEM 
(CA- 1 39)  to  effe<  t the 

movement  of  supplies 
from  the  u ain  deck  to  the 
OZ  level.  Reversing  features 
permit  discharge  from  01 
level  to  main  deck.  Note 
guards  along  upper  portion 
to  prevent  packages  fron 
falling.  NSRDF  Nog.  No. 


Fig.  Z.  - View  showing  the 
discharge  section  of  the  tray 
lift  conveyor.  Note  that  as 
the  package  approaches,  it 
is  manually  removed  from 
the  unit.  The  lifting  tray 
then  changes  from  a position 
at  right  angle  to  the  axis  of 
the  conveyor  to  a position 
parallel  to  the  unit.  NSRDF 
Neg.  No.  Z90-8. 


in  operation.  View  of  the  lower 
ontrol.  NSRDF  Neg,  No,  323-  1, 


Fig.  4,  - View  of  the  load- 
ing level  of  the  tray  lift  con- 
veyor. Conveyor  is  in  opera 
tion  and  the  rate  is  sixteen 
trays  per  minute.  Note  man 
in  foreground  with  hand  over 
control  buttons.  NSRDF  Neg 
No.  309-38. 


Fig.  5,  - V icw  of  t ray 
lift  in  operation  luokin 
from  n a in  deck  to  the 
0 2 level.  NSRDF  Neg. 
No.  309-39. 


Fig.  6.  - The  operation  in  reverse.  View  showing  sacks  of  potatoes 
being  lowered  from  the  02  level  to  the  main  deck.  NSRDF  Neg.  No. 
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Fig.  7.  - View  showing  the  control  station  on  the  lower  level.  The 
buttons  are  labeled  FORWARD/REVERSE/STOP.  NSRDF  Ncg.  No. 
309-17. 


Fig.  8.  - View  of  the  discharge  section  of  tray  lift  conveyor  looking 
from  main  deck  to  the  02  level.  Note  sheet  metal  and  bar  type  guards 
used  to  prevent  packages  from  falling.  NSRDF  Neg,  No.  309-  1 1. 
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No  -IS0  or  90°  fabricated  turns  were  furnished  because  judicious 
overlapping  of  straight  lengths  serves  the  same  purpose  just  as 
efficiently  for  combat  ship  use. 


Construction 


Conveyors  are  made  of  aluminum  alloy  (61  ST)  and  con- 
form to  Federal  Specification  QQ-A-327a,  21  June  1951,  unless 
otherwise  specified.  The  side  rails  of  the  conveyor  consist  of 
two  formed  aluminum  alloy  channels  .125"  thick.  The  channel 
sections  have  a web  of  3-1/2"  with  1"  flanges.  The  ends  of  each 
flange  are  rounded  off  and  dropped  forged  to  prevent  the  tearing 
of  overhanging  packages.  The  side  rails  are  mounted  parallel  to 
each  other  with  the  flanges  turned  to  the  outside  of  the  conveyor. 
Further,  the  side  rails  are  aligned  and  adequately  braced  by  means 
of  three  or  more  cross  members  for  a 5'  section  and  five  or  more 
cross  members  for  a 10J  section.  These  members  are  made  from 
formed  extruded  aluminum  alloy  and  are  securely  fastened  to  the 
side  channels  by  means  of  two  through  bolts  for  each  member. 

The  cross  members  arc  spaced  between  the  first  and  second  set 
of  wheels  at  each  end  of  the  conveyor  and  uniformly  in  between. 
One-quarter  inch  diameter  holes  are  spaced  at  3"  centers  to  re- 
ceive the  wheel  axles.  There  arc  holes  for  20  axles  in  a 5'  sec- 
tion and  40  axles  in  a 10'  section. 

Three  aluminum  longitudinal  strengthening  bars  1"  x . 125" 
are  spaced  between  the  channel  frames  for  12"  wide  conveyors. 

The  wheels  arc  made  of  cadmium  plated  steel  and  have  a 
diameter  of  2"  and  a face  of  not  more  than  5/8",  They  have  hard- 
ened inner  and  outer  raceways  and  are  free  running.  The  design 
of  the  hub  is  of  the  baffle  or  labyrinth  type  to  keep  grease  in  and 
dirt  and  water  out.  The  construction  of  the  complete  assembly  is 
so  constituted  to  prevent  salt  water  corrosion  during  use  and  dur- 
ing its  storage  at  sea.  The  wheels  are  mounted  on  3"  centers,  16 
per  foot  for  12"  wide  conveyors. 

Five  foot  sections  of  this  type  of  conveyor  will  hold  1,050 
lbs.  if  the  conveyor  is  supported  at  each  end,  and  under  the  same 
circumstances  a ten  foot  section  will  hold  525  lbs. 

The  five  foot  sections  of  the  assembly  have  a total  weight 
of  25  lbs.  and  the  ten  foot  sections  of  the  assembly  have  a total 
weight  of  50  lbs.,  and^  therefore^  the  spotting  of  the  equipment,  its 
removal  and  stowage  after  use  is  a matter  of  easy  accomplishment. 
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Fig.  9.  - The  lack  of  n aterial.s  handling  equipn  ent  causes  con- 
gestion of  supplies,  delays  the  n ovement  and  striking  below  of 
cargo  and  raises  fatigue  level.  View  on  the  USS  SALEM  (CA-139) 
31  May  1955.  NSRDF  Neg.  No.  3Z3-3. 


Fig.  10,  - The  long  white  line.  In  order  to  meet  the  standards  of 
the  Commander,  Sixth  Fleet  for  underway  replenishment  operations 
the  use  of  manpower  alone  is  not  enough.  View  on  the  USS  SALEM 
(CA-139)  31  May  1955,  NSRDF  Neg.  No.  323-5. 
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ig.  11.  - Demonstrating 
ials  handling  equipment 


Fig.  U.  - The  application  ot 
lightweight  conveyors  on  the 
main  deck  of  the  USS  SALEM 
(CA-139)  moving  supplies 
from  the  segregation  point  to 
the  striking  zone.  Note  the 
comparative  use  of  manpower 

in  this  view  and  Figs.  10  and  11 
mcrfiF  Nes.  No.  309-54. 


Fig.  13.  - View  on  the  main  deck  of  the  USS  SALEM  (CA-139) 
showing  the  application  of  lightweight  conveyors.  NSRDF  Ncg 
309-31. 


Fig.  14.  - Showing  the 
ease  with  which  packages 
are  moved  on  the  free  run 
ning  wheels.  NSRDF  Neg, 
No.  323-6. 


Fig.  15.  - Shifting  the  line.  View  showing  the  ease  with  which  the 
lengths  of  conveyor  can  be  moved.  Note  men  carrying  lengths  of 
conveyor.  NSRDF  Neg,  No,  309-45, 


Fig,  16.  - Showing  the  overlapping  of  conveyors  and  the  elimination 
of  45°  and  90°  fabricated  turns,  NSRDF  Neg.  No,  309-29. 


Fig.  17.  - The  turn.  Another  view  of  the  overlapping  of  the  con 
veyor  lengths  avoiding  the  use  of  fabricated  turns.  NSRDF  Neg. 
No.  323-2, 


Fig.  18.  - Showing  the 
application  of  lightweight 
conveyors  to  effect  the 
lateral  movement  of  supplies 
through  superstructures. 

NSRDF  Neg.  No.  323-4. 
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TELESCOPIC  ALUMINUM  CHUTES  WITH  RETARDENT  TAPE 


Due  to  differences  in  deck  heights  it  was  deemed  advisable 
to  design  .1  chute  that  would  fit  the  particular  requirements  of 
con  batunt  ships.  It  would  have  tu  be  of  light  weight,  readily  ad- 
justable, and  easily  handled. 

The  final  result  of  these  considerations  was  a chute  th.it 
evolved  in  the  form  of  a tv.o  section  unit.  Each  chute  was  de- 
signed to  be  assembled  m two  parts,  one  section  sliding  over  the 
other  and  provisions  were  made  to  secure  these  sections  at  any 
desired  length,  thus  forming  a rigid  chute.  (See  Fig.  19). 

Construction  throughout  was  of  alun  mum.  The  chute  in 
most  cases,  although  not  necessarily,  rests  directly  on  ladders 
passing  down  from  deck  to  deck.  Lashing  rings  are  provided  at 
several  places  along  the  side  of  the  chute  to  permit  lashing  to  the 
ladder.  In  this  connection  the  chute  can  be  stowed  after  use  by 
simply  lashing  it  to  the  reverse  side  of  the  ladder. 

In  order  to  retard  the  excessive  package  speed  that  de- 
velops because  of  the  steep  incline  of  ladders  a special  retarding 
surface  is  attached  to  the  bed  of  the  chute.  (Military  Specification 
MIL-D-  17951(SHIPS),  11  June  1954,  Deck  Cove  ring,  Lightweight, 
Non-Slip,  Silicon  Carbide  Particle  Coated  Fabric,  and  Beading 
Seale  r). 

The  skillful  use  of  these  chutes,  eleven  in  number,  in  the 
USS  SALEM  (CA-139)  in  conjunction  with  the  aluminum  lightweight 
type  skate  wheel  gravity  conveyor,  demonstrated  the  ability  of  such 
equipment  to  speed  stowage  operations  considerably,  while  requir- 
ing only  a minimum  of  personnel.  (See  Figs,  ZO,  21,  and  ZZ). 
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F'g.  /ft.  - Showing  ! In-  start  of  the  cargo  How  to  the  below  decks 
» . [sj-)|r  I lu>  lashing  rings  on  the  i liutr.  NSRDF  N c g . Is 
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F Mt . 2 1 • Shoeing  the  use  of 
f he  t c]  r soopi,  n et  al  ■ hute  m 

the  fss  sai  f;\;  (ca  i 30). 

Speed  of  i ontainer  is  re- 
dm  ed  to  such  an  extent  that 
man  at  bottom  readily  lifts  it 
off  chute  and  transfers  to  ad- 
jacent sailor  at  about  v.aist 
height.  NSRDF  Neg.  No. 
300-42. 
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VER  1 1C  A I . C AN  V AS  BAFFLE  RETARDENT  CHUTE 


!’hm  mill  if  equipment  is  the  result  of  ,in  original  concept 
n v CAP  I E,  D.  Stanley,  Jr.,  Logistic  s Otfuer  for  the  Con  - 
rounder,  Sixth  Fleet,  .trui  am  s -on  i essfully  developed  by  the  U.  S. 
Naval  S ipply  Ri  se. in  h ami  Devciopr  ent  Fat  llity  for  use  with 
1 nr  s It  ■ fie  S:  \’t  fl  l-’  1 e e t , 

fin-  fiute  is  tailored  to  fit  the  purtic  ular  (iiroensions  of 
t fi  e fiati  fi  i;ieni!!i;  wfiere  it  is  used  providing  tfie  wuitfi  of  the  chute 
is  not  less  tfian  27  me  fies  and  preferably  wider  to  eliminate  jam- 
ri  mg. 


The  principle  involved  m the  operation  of  the  Vertnal 
Canv.i  Baffle  Retardent  (Unite  is  to  have  tfie  velot  ity  of  the  fall- 
inf;  pa<  kagr  retarded  through  a sue  t ession  of  small  drops.  (See 
Fig.  ^?).  The  flexibility  of  tfie  canvas  < oust  ruction  will  permit 
absorption  of  son  e of  tfie  forces  of  m pae  t.  Partitions  placed 
alternately  within  the  frart  e of  the  chute  act  as  baffles  to  retard 
tfie  package  speed.  Openings  are  provided  along  the  length  of  the 
chute  for  the  insertion  of  steel  delivery  chutes  of  the  appropriate 
deck  levels.  These  steel  delivery  c hutes,  however,  were  not  used 
in  the1  USS  SALEM,  since  it  was  found  that  lin  ited  space  at  the 
lower  deck  level  was  not  conducive  to  good  operation.  The  length 
of  the  sections  is  approximately  ten  feet.  Additional  sections  may 
lie  readily  added  to  the  basic  unit.  A pipe  frame  holds  the  chute 
open  at  the  upper  level  for  proper  entry  of  the  containers  and  pro- 
vides the  means  of  support. 

These  chutes  were  used  in  the  USS  SALEM  during  Log-Rep 
11  and  were  of  the  following  dimensions: 

29"  x 34"  x 40l 
29"  x 34"  x 33T 
29"  x 34"  x 16' 

All  were  used  successfully.  Figs.  24  through  28  illustrate 
the  use  of  the  chute  aboard  the  USS  SALEM, 
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Fig.  24.  - View  of  the  use  of  the  vertical  canvas  chute  fron  the 
main  deck  of  the  USS  SALEM  (CA-139).  Packages  were  dropped 
a distance  of  40'.  NSRDF  Neg.  No.  309-26. 


Fig.  25.  - View  showing  the 
use  of  the  vertical  canvas 
chute.  Note  the  method  of 
support;  pipe  frames  in- 
serted through  openings  at 
the  upper  deck  level  provide 
the  opening  and  the  support. 
This  particular  chute  dis- 
charged four  decks  below, 
NSRDF  Neg.  No.  309-24. 
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Fig.  26.  - Showing  the  use  of  the  vertical  canvas  chute  in  con- 
junction with  the  aluminum  lightweight  skate  wheel  gravity  con 
veyor.  NSRDF  Neg.  No.  309-35. 


Fig.  27.  - View  of  package  dropping  to  the  first  of  a succession 
of  small  drops  retarding  the  velocity  of  the  falling  package. 
NSRDF  Neg.  No.  309-51. 
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Zs,  - The  disc  li.ii'i'c  point.  Note  that  steel  delivery  c hutes 
not  in  use  durmj*  this  operation.  NSRDF  Neg.  No.  3 0 - 7 3 . 
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CONCLUSIONS 


Vertical  Tray  Lift  Conveyor 

I'his  unit  was  subjected  tu  extensive  tests,  and  was  in  opera- 
tion daily  for  short  periods  of  time  for  over  two  months  in  the  USS 
SALEM  (CA-139)  and  its  performance  should  be  considered  as  highly 
satisfactory.  Geared  to  operate  at  sixteen  trays  per  minute,  or 
forty-eight  tons  per  hour,  it  demonstrated  its  value  as  a labor  and 
time  saving  device  by  eliminating  alternating  shifts  of  men  who 
hoisted  crates  manually  by  line  to  the  02  level,  and  in  operation, 
delivered  crates  to  the  02  level  simultaneously  upon  receipt.  When 
it  is  considered  that  from  five  to  six  hours  were  required  to  stow 
approximately  thirty  tons  by  manual  labor  formerly,  and  that  the 
unit  eliminated  this  time  factor,  then  it  should  be  considered  that 
the  results  were  satisfactory. 


Aluminum  Lightweight  Skate  Wheel  Gravity  Conveyors 

These  units,  efficiently  assembled,  and  intelligently  utilized, 
permitted  a reduction  in  personnel  working  cargo  from  950  to  450, 
maintained  a constant  pattern  flow  from  receiving  points  to  striking 
zones  and,  for  the  first  time  during  the  underway  replenishment 
operation,  permitted  the  USS  SALEM  (CA-139)  to  achieve  the  stand- 
ards desired  by  the  Commander,  Sixth  Fleet,  for  the  replenishment 
evolution. 


Telescopic  Aluminum  Chutes 


The  tests  of  the  telescopic  metal  chute  with  abrasive  retard- 
ent material  in  the  USS  SALEM  (CA-139)  were  considered  highly 
satisfactory. 

Heretofore,  each  package  was  carried  individually  down  the 
ladders  to  the  point  of  stowage.  The  use  of  the  chute  eliminates 
excessive  manpower  and  is  an  outstanding  time  saving  unit. 


Canvas  Baffle  Retardent  Chute 

The  use  of  these  chutes  in  the  USS  SALEM  (CA-139)  is  con- 
sidered a qualified  success. 
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It  is  noted  that  on  occasion  packages  have  a tendency  to 
jam  at  the  drop  points,  despite  the  flexibility  of  the  canvas  to  ab- 
sorb son  e of  the  force  of  impact. 

Furthermore,  under  c onstant  usage,  it  is  noted  that  canvas 
is  subject  to  rapid  wear  and  tear,  and  poses  the  problem  of  repairs 
after  long  usage. 


RECOMMENDATIONS 
Vertical  Tray  Conveyor 

Certain  modifications  to  the  unit  should  be  considered. 
Inner  guards  were  fabricated  by  the  members  of  the  ship's  com- 
pany of  the  USS  SALEM  (CA-139)  and  were  extremely  successful 
in  protecting  the  drive  chain,  particularly  in  the  loading  and  un- 
loading of  potatoes  which  had  been  sacked  instead  of  crated. 

It  is  recommended  that  these  guards  be  incorporated  in 
future  designs  and  fabrications  of  the  unit. 


Aluminum  Lightweight  Skate  Wheel  Gravity  Conveyors 

These  tests  in  the  USS  SALEM  (CA-139), and  previous 
tests  with  other  units  of  the  lightweight  aluminum  skate  wheel 
gravity  conveyor,  have  confirmed  opinions  that  such  assemblies 
are  a vital  part  of  equipment  for  ships  engaged  in  the  underway 
replenishment  evolution.  It  is  recommended,  therefore,  that  such 
conveyors  be  added  to  the  allowance  lists  of  all  combatant  vessels 
in  such  quantities  as  may  be  considered  necessary. 


Telescopic  Aluminum  Chutes 


It  is  recommended  that  the  curved  portion  previously  used 
in  steel  chute  designs  be  eliminated  where  possible.  It  is  also 
recommended  that  such  chutes  be  added  to  the  allowance  lists  of 
combatant  vessels  in  such  quantities  as  may  be  considered  neces- 
sary. 
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Canvas  Baffle  Retardent  Chut t- 


It  is  noted  that  the  Naval  Supply  Research  and  Development 
Facility  is  cont  mump  development  work  on  tin-,  iter:  . Nylon  i loth 
impregnated  with  neoprene  is  hemp  tested  as  a substitute  tor  ian- 
vas  and  is  expected  to  be  stronger,  hphter,  and  occupy  less  cube. 
Hatch  dm  ensions  which  limit  desirable  larper  widths  of  the  chutes 
cause  present  jainn  mp  trouble  occasionally,  but  future  develop- 
ments may  decrease  this  diffi.  ulty.  These  new  units  should  be 
evaluated  m luture  replenishment  exert  ises  prior  to  desipn  stand- 
a rdix.it  ion . 


Finally,  it  is  recommended  that  the  Underway  Replenish- 
ment Bill  be  taken  into  consideration  as  a matter  of  paramount 
military  importance.  The  Underway  Replenishment  Bill  of  the 
USS  SALEM  ( C A - 1 3 U ) , a facsimile  of  which  is  reproduced  in  this 
report  as  Appendix  A,  expresses  the  ultimate  in  such  bills  for 
combatant  ships  of  tins  type.  It  was  prepared  and  written  by 
LCDR  George  C.  Nelson,  SC,  USN,  Supply  Officer  ol  the  USS 
SALEM  (CA-139)  and  under  the  direction  of  CDR  Edward  M.  Luby, 
USN,  the  Executive  Officer.  Prior  to  the  underway  replenish- 
ment evolution,  training  exercises  were  held  by  order  of  the  Com- 
manding Officer  of  the  USS  SALEM  (CA-139),  CAP  T J.  MacGinnis, 
USN,  and  all  concerned  were  exercised  and  briefed  in  their  re- 
spective duties  at  their  particular  stations. 


From  an  operational  point  of  view  the  replenishment  opera- 
tion itself  was  an  unqualified  success,  and  part  of  this  success 
was  due  to  the  procedures  and  methods  as  outlined  in  the  Replenish- 
ment Bill.  It  is  felt  that  the  Replenishment  Bill  of  the  USS  SALEM 
(CA-139)  could  well  be  used  as  the  basis  for  other  such  bills  on 
combatant  ships  of  this  type. 
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APPKNDIX  A 


I'llF.  ('  N'DF.R  W A Y R K PL  K NISH M F N f BILL  OF 
! HF  l SS  SALF.M  (CA-  1 V)) 


U.  S.  S.  SALEM  (c: A - 1 W) 

/ o Fleet  Po  I ( )f  I 1 1 e 
.Ww  Y .r  k,  N.  Y. 

i ! . S.  S.  SAFFM  INS  IRUCTIUN  HK)0.  L O May  1 ')  3 a 

I-'  "om:  C<>n  mnnding  Officer 

I'  >:  Distribution  I ist  "A"  and  "0" 

Subj:  Replrmshi;  ent  Procedure;  p • i i>  1 i c at  ion  of 

Knelt  (1)  Main  De<  k Diagram  of  Conveyor  and  man  lines  with  hatch 
des  iiuiat  ions  by  type  of  stores, 

(’.)  Below  Decks  Diagram  of  stoics  routing  lines  with  store- 
rooii  s layout  forward. 

(3)  Below  Deck  Diagram -Aft,  Starboard, 

(•!)  Below  Deck  Diagran  -Aft.  Port, 

(“3)  Alphabetical  Item  listing  ol  storeroom  assignment  and 
route  desired  description, 

(6)  Stores  routing  plan  for  topside  sorting  areas, 

(7)  Assignment  of  Personnel  plan. 

1.  Purpose.  The  purpose  of  this  instruction  is  to  promulgate  the 
replenishment  at  sea  procedure, 

3.,  Objective.  The  objective  of  this  instruction  is  to  delineate  lines  of 
responsibility,  assign  personnel  to  specific  tasks,  and  provide  topside 
and  below  decks  routing  information  for  the  stores  received  so  as  to 
effect  replenishment  at  sea  with  the  maximum  of  speed  and  efficiency 
with  minimum  employment  of  personnel  in  the  evolution  while  simul- 
taneously maintaining  a state  of  combat  readiness  approximating  that 
of  "general  Quarters." 

3.  Discussion,  The  military  necessity  of  effecting  replenishment  at 
sea  while  simultaneously  maintaining  an  adequate  defensive  and  offensive 
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lu.iilion  lb  well  recognized,  In  the  case  of  receiving  ship  the  re- 
quirement is  that  the  ship  be  organized  to  replenish  at  sea  rapidly, 
.in  rpttng  cargo  .it  the  rate  transferred  by  the  delivering  ship;  and 
also  that  the  argo  be  sorted,  segregated  and  strut,  k below  at  about 
the  sat  e rate  as  the  cargo  is  received,  while  sin  ultaneously  n am- 
t. lining  a state  of  con  bat  readiness  approxin  ating  that  ot  "general 
Quarters."  The  cost  etlective  method  of  accomplishing  this  de- 
sired eadiness  position  appears  to  be  to  utilize  to  the  maxm  uni  the 
material  handling  aids  (Chutes,  conveyors,  and  tray  lift)  which  arc- 
available  at  this  time.  This  procedure  is  designed  to  accomplish 
the  above  objective. 


Procedure:  (a) 


(b) 


(c) 


(d) 


(c) 


While  m the  replenishment  formation  about  three- 
quarters  of  an  hour  before  scheduled  alongside 
and  not  later  than  the  time  of  departure  fron  the 
waiting  line,  the  ship  will  go  to  General  quarters 
and  set  Replenishment  Zebra.  Damage  control 
parties  will  make  necessary  reports  to  Central 
Cont  rol. 

After  setting  Replenishment  Zebra  the  ship  will 
"Man  Replenishment  Stations.  " At  this  com- 
n and  all  personnel  will  stand  fast  at  General 
Quarters  except  personnel  who  have  replenish- 
ment stations  as  outlined  in  enclosure  (7). 

After  personnel  who  are  assigned  replenishment 
stations  have  been  mustered,  the  Gunnery  Officer 
will  report  "Topside  stations  manned",  and  Supply 
Officer  will  report,  "Below  Decks  stations  manned. 11 
Materials  handling  equipment  will  be  rigged  as  soon 
as  possible  after  mustering  personnel  at  replenish- 
ment station. 

Stores  will  be  dropped  at  the  Receiving  Stations 
designated  in  enclosure  (1)  where  the  "Topside 
Replenishment  personnel"  under  the  direction  of 
the  Gunnery  Officer  will  unload  nets,  transfer  to 
sorting  areas,  move  the  material  along  the  flow 
pattern  designated  in  enclosure  (1)  to  the  striking 
zones  where  it  will  be  accepted  by  the  "Lower 
Deck  Replenishment  personnel"  under  the  direc- 
tion of  the  Supply  Officer.  The  stores  will  be 
moved  to  storerooms  in  accordance  with  the  flow 
pattern  outlined  in  enclosures  (2)  through  (4). 
Enclosures  (5)  and  (6)  are  to  be  utilized  by  super- 
visors in  the  sorting  areas,  through  the  flow  pat- 
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tern,  .uul  in  t store  roor  .1  to  detcri  me  ! he 
jirojicr  di  si  r lbut  inn  til  store.-*  for  stowage  in  ap- 
propriate areas  and  store  rooi.  s.  Mate  r ml  slio  .Id 
lie  moved  expeditiously  on  tile  n am  deek,  m tin 
trunks  and  pa  s s.ij'cway  s to  avoid  collection  d 
stores  topside  and  to  keep  the  drop  points  and 
striking  /.one  , Iron  bnommj’  lonj'ested. 

(t)  Supply  Departn  cut  personnel  under  the  super- 
vision 01  the  Stores  Ottii  cr,  or  Ships  Store  Ot  - 
tieer  will  direi  t tin1  time  of  stores  to  the  prope' 
striking  /ones  and  will  control  the  orderlv  move  - 
i,  cut  ot  stores  to  he  low ■- dec  k spaces  through  the 
use  ot  striking  /ones  1 hei  k lists. 

s.  Responsibilities,  Tin  area  ot  responsibilities  to  effect  the  above 
plan  is  a ; follows; 

a.  Engineer  Offiier  - L.t;htin<>  for  nieht  replenishment,  setting 
and  resettinj;  Condition  Zebra, 

b.  Gunnery  Officer  - A*sipnment  of  Personnel  on  Mam  Deck, 
overall  responsibility  for  ■■  i p pin e and  un r i j* j»  1 n f;  replenish- 

11  ent  Rec  eivinu  Stations,  setting  topside  conveyors,  and  han- 
dling ol  s t o re  s tops  ide  . 

c.  Supply  Uffiier  - As  Gunn  ent  ol  replenishment  personnel  below 
decks,  rinp'ino  below  dei  ks  1 onveyors  and  chutes,  handling  ol 
stores  below  decks,  and  checking  for  quantity  received.  Flow 
pattern  supervisors  topside  are  Supply  Department  Personnel. 

6.  Cancellation,  This  instruction  will  remain  in  effect  until  cancelled. 


J.  MiAGINNIS 
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HATCH 


ROU  1 1NG  OI-  MATERIAL  TO  DESIGNATED  AREAS  AND  S ! - EEuOMS 


i.  I'm-  ship  is  di.uded  in!  i j ; wo  p:  ovianuting  .t  r « a .*  a?  dh  : 

A"ea  - - F >rv..i"d  Mam  I ) < ck  An,,  i!  Ail  .\  a.n  I ) < k 

STOREROOMS  REACHED  BY  HATCH  ITEMS  STORED  IN  STOREROOMS 


A -So-;  - a 
A -60  • - 1 / Z - A 


i - To  PMc e s gmr 
or  ladder  lur  .Hide 
on  Znd  doc  k u.i  c i on  - 
vryo  r ~>  in  n uvr  s!u  ■ e 
! u ,'wa  . ded  to  wind  - 
lass  root ; 1 1 > ' .it  t 


V .it  - miion,  ’.it-  ;;,;  Rolled, 
Co.o.u,  Egg  - P>  wdvreu,  Onion 
Dehvo.,  Potauu  s Dr  liyd.  , Mayor 
n : o , Sin  i r t r ' i no  , Sou  e s 


A - 4 06 -A 


1 - 3d  Slide  stores  to 
storeroom  thru  hatch 


Z-ZS 


A-l  Sauce,  Macaroni,  Mixed  Olives, 
Mushrooms  Canned,  Noodles, 
Spaghetti,  Vinegar 


A -40b -A 
A-dll-A 


1 - 3d  SI  ide  to  lore- 
roon  by  care,  as  chute 
thru  hatch  Z--14 


Coffee,  Milk-Evaporated,  Milk- 
Powdered,  Puddings  Assorted, 
Pumpkin,  Sugar 


A-413-A 


1 -46  Slide  to  storc- 
roon  by  canvas  chute 
thru  hatch  Z-44 


Asparagus,  Bacon  Tinned,  Beans  - 
String,  Beets,  Beef  Roasted, 
Carrots,  Chicken,  Corn,  Corned 
Beef  Tinned,  Corned  Beef  Hash, 
Eggs  Powdered,  Hamburgers 
Tinned,  Ham-Chunks  Tinned, 
Luncheon  Meat,  Peas,  Pimentocs, 
Pork  Sausage  Tinned,  Potatoes 
Sweet,  Salmon,  Sauerkraut, 
Spinach,  Tomatoes,  Tomato  Paste, 
Ton  ato  Puree,  Tuna  Fish,  Turkey 


A-415-A 


1-46  Slide  to  Znd 
deck  use  roller  con- 
veyors to  n.ove 
stores  in  CPO  Quarters 
lower  to  storeroon, 


Apples  Tinned,  Applebutter, 
Applesauce,  Apricots,  Blueberries, 
Cherries,  Figs,  Fruit  Cocktail, 
Grapefruit  Sections,  Gelatin,  Jam 
Assorted,  Jelly,  Assorted,  Mince- 
meat, Peaches,  Pears,  Pineapple, 
Prunes,  Salad  Oil 


ENCLOSURE  (5) 
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r..V  1 i - . i 1 . 'i  . i . : i FFMS  ,>.(.KK!)  i.\  SI  OK KROONS 


i.i  i ,i . i 


■ i • ■ • .) 


B a k , ■.  > . ’ dr  r , B<  ■ 1 1* i • Base, 

B 1 ■ • : : • ( 1 . i • , Baking  S i ' < I ti , 

','n,  , ..mi  ;•  , i ; 1 1 i.i , u - a : ih(  Sa  ur 
j ■ a )(■’;■  u it  . a : if  , \1 1 1 k - \! rrlo  , 
Mn-aard,  Gr.m  ’<•  .1  iu r,  FVariut 
But'  , !■’:  kli  i’  i ms,  I'ca, 
I'o"  at D Jua  • , Vanilla 


.Si 


r '<  n !■' : h , !•  ru/.cn  [■'•aits, 

• ( : >.  1 ■ • a t , " > /.  i ■ n Milk,  S n < ' k t • f 1 

1 1 i !’ a «.n 


, Fui>  , F:-  lit-., 


i.  ; - . 


! 5 M.  - 


!V-  t’i  , R<  .-.ns -Kiri  nr  v, 

: r , i , - i , * , ( .a  r r.  inra  i , 

’ ■ :i , F ; mi  :• , f 1 > 1 1 , i n v, 
, : * Si'i  Salt, 

, : . 1 1 . S ; .1  ■■  - ! ' , i ,•  r-,.f  j , 
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STOKES  ROUTING  FLAN  FOR  LOG-REF 


Apple  butte  r 

Mushroon  s Canned 

1 1 

Apple  s UlU  e 

Noodle  s 

It 

All  Spues 

Onion  Dehyd. 

It 

C e r e a 1 D r y 

Potatoes  Dehyd 

II 

L g j ’ m Dell  yd. 

Sho  r tening 

FOR EGAS  1 LE 

Chili  Sauce 

Spaghetti 

ir 

Garlic  Suit 

Soy  Sauce 

it 

Jam  Assorted 

Wo  r c e s t s hi  r e Sa uc e 

it 

Maca  roni 

Coffee 

Milk  Evaporated 

Milk  Powdered 
Pudding  Assorted 
Sugar  Granulated 

V mega  r 

it 

TURRET  //I 

HATCH  DIRECTLY  UNDER 

GUN  BARRELS 

Apples  Canned 

Luncheon  Meat 

II 

Apricots  Canned 

Molasses 

n 

Bacon  Canned 

Peaches 

II 

Beef  Roasted  Td. 

Pears 

II 

Beef  Canned 

Pineapple 

II 

Blueberries  Td, 

Pork  Sausage  Td, 

PORT  SIDE  OF 

Cherries  Canned 

Potatoes  Sweet  Td, 

TURRET  #2 

Corned  Beef  Td. 

Prunes 

1! 

Corned  Beef  Hash 

Salad  Oil 

It 

Corn  Td. 

Salmon 

tt 

Cranberry  Sauce 

Sauerkraut 

u 

Figs  Td. 

F ruit  Cocktail 

It 

Grapefruit  Sections 

Tomatoes 

Tomatoes  Paste 

Tomatoes  Puree 

It 

ENCLOSURE  (6) 


STORES  KOI  I’lNG  i 

'LAN  FOR  l.OC.-R  EH  (Coat'd) 

B : 1' ■ in'  lJuv.  df  r 

ViIk-  Vedo 

1 1 

B'.tte- 

Pit  k. - - All 

* l 

( laws' 

Rais  in.s 

AF'l  OF  TURRET  fi  3 

1'TBO 

Ten 

HATCH  1-1-10-1 

.1  i..  Oran  w 

J . . Blended 

J w : e i J:  neap,!!  e 
.J.i.i  e I on  at.. 

Vegetable-,  i "Osh 

S CAR  BOARD  SIDE 

FROZEN  f i - h , Fruits,  Kira; 


A FI'  OF  TURRET  //  3 HATCH  1-1*10- 


Barlcy 

Be. in>,  Blarkaved 
Beaus  - Kidney 
Beans  - White  Dry 
Co ’Tuet  at 
C r a c k e r 
Rio  e 

Roll  tj  d O a i s 


U.ut  1 ..bit: 

He  i:. -Split 
Sana  -Brown 
S.ica  r -Powdered 

C V r u; 

Vr.ei 


> i 
it 
I I 

HATCH  1-153 
ON  FAN  TAIL 

I I 
tl 
tt 


PERSONNEL  ASSIGNMENT 


1.  1 ops  id e Assignment  (Gunnery  £>  cPartn  enl) 


R eplemshn  cat  Detail 

D top  St.it ion  if  1 
D rop  Station  II  2 
Drop  Station  II 3 
Drop  Station  //*1 

Carry  Line  From  Station  II  3 
Carry  Line  From  Station  II 3 
Carry  Line  Fron  Station  II  3 
Carry  Line  From  Station  II 4 
Carry  Line  Fron  Station  #4 
Carry  Line  Fron.  Fr.  97  Pori 
Carry  Line  Fron  Fr.  97  Pori 

Rolle  rs  F r, 

Rollers  Fr.  55  to  67  Stbd 
Rollers  Fr.  32  to  6o  Port 
Rollers  Fr.  67  Athwartship 
Rollers  Fr,  67  to  95  Port 
Rollers  Fr.  94  Athwartship 
Rollers  Fr.  94  to  9b  Stbd 

Handling  Detail: 

F orecastlc 
F rame  46  C / L 
Spud  Hoist 


(in  nned  Fron:  With  Men 


Tu  ret  II 1 

30 

Tu  _r  ret  It  2 

30 

N,t-  IV 

30 

T u ret  II 3 

30 

Mt_  II 55 

6 

Mt_  § 39 

20 

En5=R  moors  1 

10 

Tu  :=r  rot  1/3 

19 

Enggincors 

10 

|v;t—  II 35 

24 

Mt_  #37 

22 

Tu  XT-  ret  II 1 

n 

O 

T u - ret  II 2 

8 

Mt—  1 35 

28 

En.c^ineers 

8 

Mt  — . #33 

12 

Mt  — #33 

2 

En.CTineers 

2 

Tur-  ret  #1 

8 

Tu  ret  #2 

O 

En  c^yjneers 

4 

Total 

319 

Report  1 o 


SK 
CHPCLK 
CS 
SK 
SK 

LTJG-SC 

SH 

CS 

SH 

SK 

CS 

CHPCLK 

LTJG-SC 

SK 


1 

1 

3 

3 


. , /Q  iv  net>  artment)  Checkers  and  Routing  Supervisors 

2.  Topside  Assignment  (Supply  ' 

Rating  No. 

R e sponsibility ~ 

Receive  Invoices  - Transmit  R«qn.  axnd  Messenger 
Loading  Station  #1  Sorting  Supervisee  r 
Sorting  and  Routing  Supervise!-  Fo rv=vard 
Sorting  and  Routing  Supervisor  For v=vai 
Routing  Supervisor  Midships  Port 
Loading  Station  #2  Sorting  Supervisee r 
Sorting  and  Routing  Supervisor  Aft* 

Sorting  and  Routing  Supervisors  Aft 
Sorting  Areas  Supervisor  AftMt.  # ^ 

Sorting  Areas  Supervisor  AftMt.  # ^ 

Potato  Lift  02  Level  Stowage  Super  v isors 
Loading  Station  #3  Sorting  Supervis<^»r 
Loading  Station  #4  Sorting  Super s 
Spud  Locker  02  Level 


Total 


26 


ENCLOSURE  (7) 


Topside  Assignment  (Gunnery  Dept0 ) - - - - 319 
Topside  Assignment  (Supply  Dept. ) - - - - 30 
Second  Deck  Assignment  (Supply  Dept. ) - - - 11 

Storeroom  Assignment  (Supply  Dept.) 95 

Total  No.  of  men  assigned  - - --  --  --  -- 

455 

To  Replenishment  Stations 


-J 


